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In our Letter [1], we studied sequential double ioniza-
tion (SDI) of Ar by the elliptically polarized laser pulses.
In Ref. [2], Pfeiffer et al. shown that the independent-
tunneling theory failed in predicting the ionization time
of the second electron. Meanwhile, the quantum calcu-
lation of the fully correlated two-electron atom at the
experimental conditions is currently not feasible. Thus,
we resorted to a classical method. With a classical cor-
related model, we demonstrated that the experimentally
measured ionization times for both electrons are quan-
titatively reproduced. Because of the autoionization of
the classical two-electron system, in our Letter [1] we em-
ployed the Heisenberg-core potential to avoid this prob-
lem. The Heisenberg-core potential is written as [3]:
VH(ri, pi) =
ξ2
4αr2i
exp{α[1− (
ripi
ξ
)4]} (1)
where ri and pi are the position and the momentum of the
ith electron. There are two parameters in the Heisenberg-
core potential: α and ξ. In our letter, we chosen α = 2
and we claimed that our results did not depend on α.
In the preceding Comment [4], Chandre et al. argued
that the excellent agreement between our calculation and
experimental data is a coincidental result of the parame-
ters we chose. Here, we demonstrate that our calculations
are structurally stable and do not depend on the param-
eter α, and explain why in the calculations of Chandre
et al. [4] the time delay between the two successive ion-
izations changes with α. As addressed in our Letter [1],
a necessary condition for quantitative description of SDI
is that the first and the second ionization potentials of
the model atom should be matched with the realistic tar-
get. In our classical model, this condition is satisfied by
the combined action of the parameters α and ξ. In fact,
the parameter ξ is not free when α is given. It is set
to make the minimum of the one-electron Hamiltonian
H = −2
r1
+
p
2
1
2
+VH(r1, p1) equal to the second ionization
potential of Ar+. It can be determined by eq. (3) of
[4]. For Ar, the value of ξ is 1.259 when α = 2. In our
Letter [1], we chosen ξ = 1.225 because for ξ = 1.259 one
could not place the two electrons in phase space with the
ground-state energy of Ar (-1.59 a.u). For the parame-
ter ξ = 1.225 and α = 2, the second ionization potential
of the model atom is -1.065 a.u., very close to second
ionization potential of Ar+ (-1.02 a.u.). This small dif-
ference of ionization potential between our model and the
realistic target has negligible influence on our results. In
order to keep the second ionization potential unchanged
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FIG. 1: (a) The value of ξ that keeps the ionization potentials
unchanged when α varies. (b) The time delay between the two
successive ionizations in SDI for the parameters shown in (a).
The laser intensity is 4.0 PW/cm2 and the pulse duration is
33 fs. (c)(d) The first and second ionization potentials as a
function of α for the keeping ξ = 1.225.
for different values of α, the value of ξ should be adjusted.
Figure 1(a) shows the value of ξ that keeps the second
ionization potential (-1.065 a.u.) unchanged for differ-
ent values of α. Figure 1(b) shows the time difference
between the ionizations of the two electrons for different
values of α [where the corresponding value of ξ is shown
in Fig. 1(a)]. Obviously, the results do not change with
the parameter α.
In [4], Chandre et al. changed α while kept ξ un-
changed. In this treatment, the first and second ioniza-
tion potentials change significantly as α varies, as shown
in figs. 1(c) and 1(d). When α = 2, the ionization poten-
tials nearly equal to the realistic target. However, when
α becomes larger, the first ionization potential increases
and the second ionization potential decreases. Naturally,
the time difference between the ionizations of the two
electrons will increase as α increases.
Thus, the change of the time difference for different
values of α in [4] originates from the shifting of the first
and second ionization potentials of the model atom. In
order to describe SDI accurately, it is necessary to make
the ionization potentials of the model atom match with
the investigated target in any case. In our model [1], the
parameters α and ξ should appear in pair to make the
ionization potentials unchanged for various value of α.
The results are structurally stable when this condition is
2satisfied.
As addressed in our Letter [1], the Heisenberg-core po-
tential in our model was added to (I) make the first and
the second ionization potentials match with realistic tar-
get and (II) avoid autoionization while keep the two elec-
trons being fully correlated during the entire ionization
process, which enables us to investigate the multielectron
effect in strong field ionization (see Ref. [5] for exam-
ple). Recently, the ionization times of both electrons in
SDI are also reproduced by the soft-core potential model
when the ionization potentials are artificially adjusted to
those of the target [6]. It indicates that the success of the
classical methods do not depend on the details of poten-
tial, making it easy to be accepted that our calculations
are stable upon the parameters of the Heisenberg-core
potential.
The detail of this issue was detailedly addressed in our
recent paper [7].
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